Abstract
In the Heshan Coalfield, the Heshan Formation is 122 about 140 m thick and consists of coal-bearing marine 123 carbonate rocks, whereas the Dalong Formation is 124 20-30 m thick and is mainly composed of volcani-125 clastic submarine fan turbidities intercalated with thin-126 bedded, ammonoid-containing cherts (Shao and 127 Zhang, 1999) . There are seven recognised coal seams 128 in the Heshan Formation, namely, 2, 3A, 3B, 3C, 4A, 
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282 and to some extent, the origin of the maceral precur-283 sors (Diessel, 1986). They are defined as follows: Heshan coal and results are given in Table 4 . All these Fig. 4 . Plot between the ash yields and total sulphur contents for the Heshan coals, showing a significant inverse correlation between these two components. t2.14 t3.1 were organically bound in a coal would show a neg- 
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383 ative linear or curvilinear relationship with the ash yield 384 when plotted as a concentration in the ash. This is 385 because the increasing ash content dilutes the concen-386 tration of the element in the ash. However, the effect 387 cannot normally be detected above an ash yield of Cal-calcite; Dol-dolomite; Gy-gypsum; I-illite; K-kaolinite; Ma-marcasite; Py-pyrite; Q-quartz; Str-strengite. t6.64 
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In order to determine the predominant modes of 513 occurrence for these trace elements, interplots have 514 been further made between the correlation coefficients 515 of these elements with different major elements, total 516 sulphur, and ash. Fig. 8A is a plot of rAl 2 O 3 against 517 rFe, from which three groups of elements can be 518 distinguished. The first is the iron-related elements, 519 including Zn, V, As, Tl, Ni, Cd, Cr, Rb, Cu, and Zr; 520 the second is the aluminium-silicate-related elements, 521 including Cs, Be, Th, Pb, Ga, and REE; and the third 522 group is the aluminium -iron-silicate-related elements 523 including Sc, Ge, and Bi. As indicated previously, Fe 524 is positively correlated with P 2 O 5 , which suggests that 525 Fe is present in the form of iron-phosphate in addition 526 to the more common sulphide association. Plots of rFe 527 against rP 2 O 5 can help to distinguish between sul-528 phide and phosphate affinity of the Fe-related ele-529 ments. Fig. 8B indicates a phosphate affinity for Zn, 530 Rb, and Zr and suggests that all the other Fe-associ-531 ated elements, including As, Cd, Cr, Cu, Ni, Tl, and V, 532 may be present in iron-sulphide minerals. As noted 533 above, iron carbonate has not been identified in these 534 coals and the lack of correlation with Ca (Fig. 8C Previous studies have suggested that the Heshan 595 coals accumulated in mires developed on tidal flats 596 associated with isolated carbonate platforms, sur-597 rounded by deeper water facies (Shao et al., , 598 2003 .The coal-forming materials are believed to be 599 mangrove-like plants which can grow in an alkaline, 600 brackish, and saline environment . 601 This represents an unusual coal-forming environment, 602 contrasting with the more common siliciclastic asso-603 ciation of coal measures. All the evidence, such as the 604 abnormally high organic sulphur, the presence of 605 marine fossils in the coals and the interclays, and 606 the presence of some authigenic minerals including 607 dolomite and calcite, indicate an alkaline environment 608 for peat accumulation. In addition to these, the sulphur 609 contents, petrographical data, and major and trace 610 elements of the coal may provide further support for 611 this hypothesis.
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The sulphur in marine-influenced coal is largely It should be noted that many coals in which no 645 significant marine influence can be detected have (Nelson, 1967) . It is also noticeable that 
